)•        w        r-       T       ^  ^ 

-■    *    *  y-^t  -  *    *    f  ♦ 


'      ^^^^^  '  /  V^Mfe'  :  /  ^ 

^    ^      *       f         UNIVERSITY  OF  ILLINOIS       *  vS^: 

^       Class  Book  Volume      ^  »fc 

^      *      *      *      f      *      4^  ^  4.      ^  4.^ 


V 


f 

* 

UNIVERSITY 

OF  ILLINOIS 

> 

LIBRARY 

Class 

Book 

Volume 

Je  ()6-UiM 

f 

4- 

f 

4' 

if' 

4- 

ih 

f 

it 

* 

4' 

i-. 

4' 

4- 

+ 

f 

4> 

4- 

4- 

4' 

4- 

> 

4 

1*. 

1^ 

f 

4 

4- 

4^      4-      if  ^ 

4      4-  4^ 
'f      1*      ^.  * 

t-      4^  4^ 

f     #  ^ 
4-      4^  4^ 
^      ^  4 

4      4^      4^  4^ 
f      ^  * 

u       .  X  ^       .       .       ^       ^        .       ^       ^  ^ 

4        >       *4'       +  ^i.^^^4.4,^4. 

4*4 


4^ 


Sp^'?";?.'  ■-'^""^^V-.;,  '-'^^ 


^        4  ^ 

4  * 


* 


^  ^     ik.  ^ 

^     4  *     4=     ^  , 


■'f*.    >-    ^.  ^ 
ii^  4  ^  *  *  ,^.-1^  ^   ^    ^  ^ 

-  '  ^  ^  *     m^i^^  ^  ^  ^  ^  ^ 


^  --'.i  1^  _  ^ , 

M  V-  .:,/ 


Tuc    RPIATinN    OF    MOI^TIIRP  TO 
inc  r\cLAiiL/iN  i^r  iviLJioiurvc    i  kj 

T  H  P 

Inc 

nRP.AlMIP    /VIATTPP  POMTPIMT 
Lv'  rv  O  A  IN  1       iVl  A  1  1  C  rv    L>  w  IN  1  c  IN  1 

OF  SOILS 

BY 

\ 

FRANK  D.  BALDWIN 

Thesis  for  the  Degree  of  Bachelor  of  Science 
in  Agronomy 

1 

I 

i 

i                                                                                                                    IN  THE 

COLLEGE  OF  AGRICULTURE 

i                                                                                                            OF  THE 

UNIVERSITY  OF  ILLINOIS 

ll 

i 

1906 

; 

1 

Digitized  by  the  Internet  Archive 

in  2013 


http://archive.org/details/relationofmoistuOObald 


m 


UNIVERSITY  OF  ILLINOIS 


June  1,  I9c6  . 


THIS  IS  TO  CERTIFY  THAT  THE  THESIS  PREPARED  UNDER  MY  SUPERVISION  BY 

 IrankJ).,  Ba,.ldwlJi  

ENTITLED  .THE......BEMT.I.OH  0Z....MQI.S.TIJR.E......T..0  THE.  ORGAiTIC  MATTER.  

 jGDHIElin  

IS  APPROVED  BY  ME  AS  FULFILLING  THIS  PART  OF  THE  REQUIREMENTS  FOR  THE  DEGREE 

OF  Sache  lor  of  S c  i  en c  e  


HEAD  OF  DEPARTMENT  OF  AgrQIlOray. 


Index. 


Subject  '  Page  1 

Introduction  1 

Object  and  Plan  of  Experiment  1 

General  description  of  Soils  and  Plots  2 

The  Strata  of  the  Soil  5 
Methods  used  in  taking  samples  and  manner 

of  determining  Moisture  content  of  Soils  7 
The  Method  used  in  the  Determination  of 

Organic  Matter  9 
Detailed  Description  of  Soils  of 

different  Plots  3 

Tables  and  Results  of  Experiment  11 

Summary  and  Conclusion  32 

Bibliography  33 


1 

The  Relation  of  Moisture  to  the  Organic  Matter 
content  of  Soils. 

ij  During  the  past  fev;  years  many  of  our  progressive  farmers 

throughout  this  and.  other  States  have  become  deeply  interested  in  the 
physical  improvement  of  their  soils,  and  many  have  asked  such 
questions  as.-  "rhy  do  our  old  and  long  cultivated  soils  dry  out  so 
much  more  rajjidly  than  our  new  soils?,  How  are  we  to  insure  our  crops 
a  sufficient  amount  of  water,  and  what  has  organic  matter  to  do  with 
the  conservation  of  soil  moisture? 

Organic  Matter  is  that  portion  of  the  soil  which  is  the  re- 
mains of  plant  and  animal  life,  and  is  that  which  gives  to  soils  cer- 
tain physical  properties,   color  etc. 

II  The  manner  by  which  the  organic  matter  has  become  incorpora- 

ted in  the  soil  is  by  the  natural  grov/th  and  decay  of  the  roots  of 

'i 

llgrasses,   clovers,   etc,   that  have  grov/n  on  the  soil,  and  also  by  the 
addition  of  farm  yard  manures,  and  by  the  growing  and  turning  under 
of  clovers  and  other  crops, 

j  In  response  to  the  above  questions  and  in  order  to  gain  some 

practical  information  along  this  line  of  v/ork,  an  experim.ent  was  out- 
!p.ined  and  carried  out  in  order  that  a  careful  study  of  the  relation 
of  organic  matter  to  the  moisture  content  of  soils  could  be  made. 

Object  and  Plan  of  Experiment. 
The  object  of  the  experiment  was  to  determine  the  effect  of 
different  amounts  of  organic  matter  in  soils  on  their  water-holding 
capacity.       The  plan  of  the  experiment  was  to  select  plots  of  soil 
containing  different  am^ounts  of  organic  matter,  and  also  to  supply 
different  plots  with  different  amounts  of  manure  and  then  to  deter- 
mine the  moisture  content  of  these  soils  each  week  during  the  entire 
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growing  season.       All  plots  were  planted  to  corn  and  each  plot  re- 
ceived the  same  cultivation,   so  that  the  difference  in  moisture  con- 
itent  could  be  attributed  only  to -the  difference  in  organic  matter. 

General  Description  of  Soils  and  Plots.  'I 
The  soils  from  v/hich  the  samples  were  taken  in  this  experi- 
ment were  the  Brown  Silt  Loam  (Prairie)  and  the  Gray  Silt  Loam  i 
(Timber)  of  the  Early  V/isconsin  Glaciation.      All   the  plots,  except 
one  of  tiie  brown  silt  loam  were  situated  on  the  University  Experiment 
Station  Farm  just  south  of  Urbana  Champaign  County  Illinois,  while 
)  the  remiaining  plot  of  the  brown  silt  loam  was  located  within  15  or  20 
[  rods  of  a  plot  on  the  ^ray  silt  loam  in  a  field  on  a  farm  about  3 
I  miles  North  East  of  Urbana,   Illinois.       In  this  field  the  two  types 
I  of  soil  were  very  distinct  and  v.'e  were  quite  fortunate  in  being  able 
to  locate  the  plots  on  the  tv/o  types  of  soil  under  the  same  conditions 
that  is_ with  reference  to  degree  of  sloap  and  rainfall  etc.       The  two 
soils  therefore  received  the  same  amount  of  drainage  and  were  sub- 
jected to  the  sam.e  conditions.  ; 

It  might  also  be  well  to  state  that  the  field  v.'as  planted  in 
corn  and  that  the  two  plots  received  the  same  amount  of  cultivation. 
The  only  difference  in  the  two  plots  v/as  in  the  amount  of  organic 
matter,  a  difference  however,  which  was  very  marked  and  showed  a  ! 

,;  great  difference  in  the  color  of  the  tv/o  soils.  .  i 

I 

;j        Plots  were  divided  into  3  series. 

'  Series  1  was  located  on  the  University  Experim.ent  farm  and 

,jConsisted  of  seven  plots  of  soil,   to  which  different  amiounts  of  or- 
ganic matter  had  been  added  the  fall  previous  to  the  beginning  of  the 
experiment. 

Series  2  v;as  also  on  the  brown  silt  loam  and  located  on  the  ex- 
iPeriment  plots  ,iust  south  of  the  University  Observatorj^^__ 


3 

This  series  consisted  of  4  plots,   2  of  which  had  been  cropped  in  corn 
jfor  29  consecutive  years  and  the  other  2  had  had  a  rotation  of  corn 
jand  oats  for  29  years. 

Series  3  was  located  about  3  miles  North  East  of  Urbana  and  con- 

II 

sisted  of  two  plots,  one  of  which  was  located  on  the  gray  silt  loam 
(Timber)     while  the  other  v/as  located  on  the  brown  silt  loara(Prairie ) 

Detailed  Description  of  Soil  of  Plots.  I 

Series  1.  1 

Surface  soils:-     Soil  of  a  light  brovm  to  a  very  dark  brown 
color,   of  a  rather  fine  texture  and  of  a  pulverulent  nature  when  dry; 
v;hen  v/et  is  of  a  deep  brown  or  black  color,   is  somewhat  floury  to  the,[ 
feel  and  gives  a  very  slight  clay  odor.       The  plots  becoming  darker 
in  color  as  they  number  towards  the  North,- -That  is  from  9A  to  6B,, 
9A  being  the  lighter  and  5B  the  darker. 

Subsurface  soil  of  a  light  brown  color,  less  pulverulent 
jthan  the  surface  soil  v/hen  dry,  but  when  wet  is  of  a  deep  brown  color, 
quite  plastic  to  the  feel  and  given  a  clayey  odor.       The  subsurface 
of  6B  is  however,  darker  than  that  of  the  other  plots,  as  the  soil  on, 
ithis  plot  is  deeper  than  that  of  the  other  plots.  '| 

Subsoil  of  a  yellowish  color,   contains  some  fine  and  medium 
gravel  and  is  very  slightly  cloudy  when  dry,  but  when  wet  is  of  a 
dark  yellow  color,  gritty,  gives  strong  clay  odor  and  is  quite 
plastic  to  the  feel. 

Series  2. 

Surface  soil  of  a  brown  color  and  quite  pulverulent  when  dry ^ 
but  v/hen  wet  is  of  a  very  dark  brown  color,  floury  to  the  feel  and 
gives  only  a  very  slight  clay  odor.       The  only  difference  in  the  sur- 
face soils  of  the  plots  of  this  series  is  a  difference  in  "the  life" 
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of  the  soil;  That  is  the  soils  having  received  liberal  application  of 
manure  the  last  two  years  seem  to  have  more  life,   so  to  speak,  than 
the  plots  v;hich  have  received  no  treatment. 

Sub-sv.rface  soil  of  a  light  brown  color  and  somewhat  cloddy 
v/hen  dry,  but  when  wet  is  of  a  deep  brown  color,  slightly  plastic  to 
the  feel  and  gives  a  slight  clay  odor.  Also  contains  some  fine  and 
medium  gravel,  although  general  texture  of  soil  is  fine. 

Subsoil  of  a  yellow  color,  contains  considerable  fine  and 
medium  gravel.  When  viet  the  soil  is  of  a  deep  yellow  color,  very 
plastic  to  the  feel  and  gives  a  strong  clay  odor. 

Series  3. 

Plot  1.     Gray  Silt  Loam  (Timber). 

Surface  soil  a  very  light  gray  color,  very  fine  texture  and 
contains  some  gravel,  and  occasionally  a  few  iron  concretions,  which 
gives  to  the  soil  around  them  a  rusty  appearance.      Wien  wet  the  soil 
is  quite  plastic  and  has  clay  odor. 

Sub-surface  of  a  yellov/ish  gray  color,  very  fine  in  texture, 
some  fine  and  mediu.m  gravel.      "When  v/et  is  rather  sticky  or  plastic 
and  gives  a  strong  clay  odor. 

Subsoil  of  a  yellowish  color,   contains  considerable  gravel, 
but  general  texture  of  soil  is  fine.       Iron  concretions  quite  fre- 
quent.     V/hen  wet  the  soil  is  of  a  deep  yellow  color,  gritty,  very 
plastic  and  has  a  very  strong  clay  odor. 

Plot  2.     Brovm  Silt  Loam  (Prairie). 

Surface  soil  of  a  brown  color,  very  fine  and  pulverulent 
v/hen  dry,  but  when  wet  is  of  a  very  dark  brov/n  color,   is  floury  to 
the  feel,  and  has  a  slight  clay  odor. 

Sub-surface  soil  of  a  dark  gray  color,  fine  and  pulverulent 
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when  dry  and  v/hen  moist  is  of  a  brov/n  color,  rather  plastic  to  the 
feel  and  has  a  clay  odor. 

Subsoil  of  a  yellowish  color,  general  texture  rather  fine, 
yet  contains  some  gravel.      Ylhen  moist  is  of  a  yellowish  brown  color, 
has  clayey  odor  and  is  gritty  to  the  feel,  although  is  quite  plastic. 
On  the  whole  plot  2  is  much  darker  in  color  than  plot  one  although 
only  about  20  rods  apart  and  in  the  same  field  and  has  grown  the  cams 
crops. 

The  Strata  of  The  Soil. 

"Most  soils  have  two  natural  divisions  as  to  depth,   the  top 
soil  and  the  subsoil. 

The  top  soil  varies  in  depth  with  the  soil  type,  usually 
being  from  six  inches  to  tv/enty  inches  deep.       It  is  frequently  a 
little  coarser  in  physical  composition  than  the  subsoil,  because  the 
finest  particles  are  carried  away  by  running  water,  and  furthermore, 
as  water  percolates  downward  through  the  soil,   these  finer  particles 
have  a  tendency  to  move  down  with  it,  and  some  fine  material  is  thus 
carried  down  into  the  subsoil.       The  color  of  the  soil  varies  with 
the  type,  but  depends  largely  upon  the  amount  of  organic  matter  or 
iron  or  both.       The  organic  matter  is  the  more  common,  and  gives  to 
soils  a  black  or  brown  color. 

The  top  soil  is  very  properly  divided  into  the  surface  soil 
and  the  sub-surface  soil,  as  indicated  in  the  following  diagram.  | 

(The  above  statements  in  regards  to  the  Strata  of  the  soil  and 
the  following  diagrami  are  taken  from  circular  No. 82  of  the  University 
of  Illinois  Agricultural  Experiment  Station,  on  the  subj ect , --"The 
Physical  Improvement  of  Soils','   (With  special  reference  to  the  ''''alu.e  ■ 
of  Organic  Matter)  by  Professor  J.G.Mosier,  Assistant  chief  in  Soil 
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The  surface  soil  sampled  in  all  the  determinations  were  made 


to  a  depth  of  7  inches,   or  to  the  depth  to  which  land  is  usually 
plowed  in  this  State.       This  portion  of  the  soil  is  of  the  greatest 
importance  to  us,  as  it  is  the  portion,   the  physical  properties  of 
which  may  be  destroyed  or  improved  by  the  rem.oval  or  addition  of  or- 
ganic matter  to  the  soil.       This  portion  of  the  soil  is  also,  gener- 
ally speaking,  of  a  much  darker  color,  due  to  the  greater  amount  of 
organic  matter  present  in  the  surface  soil. 

The  sub-surface  in  all  the  determinations  above  referred  too, 
were  taken  betv/een  the  7  and  18  inches  of  soil.     Thus  representing  a 
total  of  11  inches  for  this  stratum.       The  sub-surface  differs  vei-y 
little  from  the  surface  soil,   the  only  practical  difference  being  in 
the  amount  of  organic  matter,   the  sub-surface  having  a  less  amount 
than  does  the  surface  soil,  a  difference  which  is  responsible  for  a 
slight  difference  in  color.       The  sub-surface  being  somev/hat  lighter 
color  than  the  surface  soil. 

I  The  subsoil  samples  were  taken  at  a  depth  between  20  and  40 

inches.       In  all  the  samples  from  the  different  plots  the  subsoil 
differed  from  the  surface  and  sub-sirface  in  color.       The  color  being 
from  a  light  to  a  deep  yellov/.      The  subsoil  on  all  the  plots 


experimented  upon  was  made  up  largely  of  clay  and  silt.  '| 
The  subsoil  however,   of  the  Bro\yn  Silt  Loam  and  of  the  Gray  | 
Silt  Loam  of  Series  3  contained  considerable  gravel  and  a  number  of 
iron  concretions,  although  not  in  such  quantities  as  to  be  objection- 
able. 

Methods  of  Sampling  and  De terming  Moisture  ;| 
Content  of  Soils.  " 
Plate  1  on  page  6b  shows  the  apparatus  used  in  taking  soil 
samples.       The  soil  sampler  used  is  a  one  and  one-half  inch  auger 
with  an  extension  making  it  40  inches  in  length.       In  collecting 
samples  for  moisture  determination  it  is  necessary  that  they  be  ex- 
posed to  the  atmosphere  as  little  as  possible,  and  the  lids  of  the 
jars  should  only  be  removed  while  placing  the  sample  in  them;.  Sur- 
face sample  was  taken  to  the  depth  of  7  inches,  or  to  the  depth  of 
the  plow  line. 

After  the  surface  sample  has  been  taken  and  carefully  placed^ 

ii 

in  jar,   the  hole  from  which  the  sample  was  taken,   is  enlarged  and 
cleaned  sufficiently  so  that  the  sample  of  the  sub-surface  soil  may 
be  taken  without  coming  in  contact  with  the  surface  soil.     The  sub- 
surface soil  is  then  taken  to  a  depth  of  18  inches,   this  depth  seem- 
|ing  to  represent  the  division  between  the  sub-surface  and  t>ie  subsoil, 
as  noted  by  their  change  in  color. 

The  hole  is  again  enlarged  and  cleaned  as  before.  Since, 
hov^ever,   the  change  from  tho  sub-surface  to  the  subsoil,  is  not  a 
sharp  line,  but  somev^hat  of  a  gradual  change,  we  discard  about  two 
inches  of  the  soil,  or  that  between  18  and  20  inches.       The  subsoil 
is  then  taken  to  a  depth  of  40  inches. 

I 

I  As  soon  as  samples  have  been  collected  they  are  taken  to  the 
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Soil  Laboratory  where  100  grms.dOO  grms. being  the  r:ost  convenient  on 
account  of  accuracy  in  calculating  etc.)  are  weighed  into  carefully 
weighed  pans  v/hich  are  placed  in  some  convenient  place  in  the  Labora- 
tory where  they  are  left  exposed  to  room  temperature  until  they  have 
become  perfectly  air  dried.      When  the  weight  of  the  samples  has  be- 
come constant  the  weights  are  carefully  recorded  and  the  amounts  of 
loss  noted,   from  which  the  per  cent  of  capillary  moisture  is  deter- 
mined . 

As  all  calculations  are  made  on  the  basis  of  v/ater  free  soil 
it  is  necessary  to  determine  the  hygroscopic  moisture,  or  that 
m  o  i  s  1/  ui  re  remaining  in  the  soil  after  it  has  become  completely  air 
dried  and  for  this  reason  10  grams  of  the  above  air  dried  soils  are 
next  v/eighed  into  carefully  weighed  crucibles  and  are  then  placed  in 
an  oven  where  they  are  heated  at  105°  C.   for  at  least  5  hours.  The 
samples  are  next  cooled  in  a  desiccator  and  weighed  rapidly,  to  pre- 
vent absorption  of  moisture  from  the  atmosphere.       The  loss  in  v/eight 
is  recorded,  from  v/hich  the  per  cent  of  hygroscopic  moisture  is  cal- 
culated . 

For  example 

10  grams  of  air  dried  soil  plus  crucible  weighs , --21 . 1842 
grams.     After  heating  at  105°  C.  for  5  hours  it  weighs  20.8989, 
representing  a  loss  of  .283  grams. 

10  grams—  .283  =  9.717  grams  or  weight  of  water  free  soil. 
Therefore,   .283  *  9.717  X  100  =  2.91  or  the  per  cent  of  hygroscopic 
moisture  and  in  order  to  find  the  per  cent  of  water  free  soil,  so 
that  the  total  moisture  content  of  the  soil  can  be  determined  we  have 
the  following;-        100  gram.s  of  soil  plus  the  soil  pan  weighs,  for 
example  136.66  grams.      7/hen  completely  air  dried  it  weighs  117.61 
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grams.       A  loss  of  21.05  grams, 
100-  21.05  =  7  8.95 

78.95  f  100  +  hygroscopic  moisture  or 
78.95  t  102.91  =  .7672 

21.05  *  .7672  =  27.46  =  per  cent  of  capillary  moisture. 
27.46  +  2.91  =  30.37  or  the  per  cent  of  total  moisture. 

Determ.ination  of  Organic  Matter. 

The  methods  used  in  the  determination  of  organic  matter  of 
soils  are  as  yet  very  unsatisfactory,  and  the  one  used  for  its  de- 
termination in  this  Thesis  is  only  approximate,  yet  is  the  method 
which  seems  to  be  the  most  practicable,  and  the  one  that  m.eans  the 
most  to, us,  as  it  at  the  same  time  gives  us  the  nitrogen  content  of 
the  soil.       This  method  consists  in  the  determination  of  the  nitrogen 
content  of  the  soil  and  then  calculating  the  amount  of  organic  matter 
by  means  of  a  factor  which  has  been  obtained  as  the  results  of  a  vast 
number  of  experiments  or  determinations. 

The  determination  is  made  as  follows:-    Place  ten  grams  of 
air  dried  soil  in  a  Kjeldahl  flask,  add  by  measure  approximately  .650 
grams  metallic  mercury  and  20  c.c.  sulfuric  acid.      Digest  in  a  ven- 
tilated hood  over  a  low  flame  till  colorless,  add  carefully,  while 
still  boiling  hot,  powdered  potassium  permanganate  until  the  solution 
is  of  a  green  color.       Allow  to  cool.       Transfer  with  200  c,c.  of 
am.m.onia-f ree  v/atsr  to  a  copper  flask  by  means  of  a  large  funnel  sup- 
ported on  an  iron  ring.      Add  carefully,  by  pouring  down  the  side  of 
the  flask,   sufficient  concentrated  alkali  to  neutralize  the  20  c.c. 
of  concentrated  sulfuric  acid  used.       Connect  immediately  with  the 
condenser,  shake  the  flask  thoroughly,  heat  slowly,  and  distill  into 
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a  300  c.c.  Erlenmeyer  flask  containin,n:  10  c.c.  of  standardized  hydro- 
chloric acid  and  about  15  c.c.  of  distilled  water,   to  a  volume  of  200 
c.c.        Add  lacmoid  and  titrate  the  excess  of  acid  with  a  standard 
ammonia  solution. 

The  ammonia  solution  being  standardized  against  the  acid  so- 
lution.    10  c.c,  of  which,   for  example  is  equal  to  .6438  grams  of 
silver  chloride. 

Thus  vie  have:- 
AgCl   :  N  : :    . 6438  :  x 
or 

143.45  :  14::    .6438  :  x 
.6438  X  14  +  143.45  =  .062831 

If  then  10  c.c.  of  acid  .solution  is  equal  to  25.1  c.c.  of 
the  ammonia  solution  we  would  have. — 
.062831  *     25.1  =  .002503 

Then  by  subtracting  the  titrations  from  25.1  and  multiplying 
the  result  by   .002503  x  100  =  per  cent  of  nitrogen. 
25.1  —    16.3  for  example  =  8.8 
.002503  x  8.8  =  .2202  per  cent  of  nitrogen. 

Since  5.24  per  cent  of  organic  matter  is  nitrogen  we  have 
.2203  *  5.24  x  100  =  4.2  per  cent  of  organic  m.atter  in  the  soil 
taken . 


TABLE  1.  AV.  MOISTURE  CONTENT  SURFACE  SOIL. 

Series  1. 


1  d  -1.  J. 

1   C*.  J_  _L 

Fal  1 

J.  CIJ..L 

r  CIJ..L 

ivi  cay 

Plowed 

Plowed 

Plowed 

Plowed 

Plowed 
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1 

9A 

8A 

7  A 

DjD  . 

3-24 

30.35 

33.29 

32.24 

30.  29 

30.  29 

24.09 

24.09 

3-30 

26.91 

29.21 

28.81 

30.04 

30.04 

27.  67 

27.67 

4-  6 

26.14 

25.11 

24.56 

24.42 

24.42 

23.73 

23.73 

4-13 

21.73 

21.17 

20.74 

17.12 

21.86 

22.01 

18.06 

4-20 

33.96 

34.65 

35.24 

32.  64 

34.64 

29.  39 

33.43 

4-27 

31.56 

30.18 

31.94 

31 . 94 

31.74 

28.51 

31.17 

5-  4 

23.88 

25.21 

25.70 

25  .  37 

26.61 

19.36 

25.57 

5-11 

26,  35 

27.01 

26.97 

27.85 

29.05 

23.45 

28.22 

5-18 

24.75 

25.23 

27.01 

26.03  . 

31.20 

23.39 

27.76 

5-25 

29.60 

24.44 

25.98 

23.27 

25.  60 

22.34 

25.46 

6-  1 

24.51 

27.75 

28 . 24 

21.07 

29.49 

26.36 

27.12 

6-  8 

24.15 

23.11 

28.33 

24.  68 

27.03 

22.90 

25.04 

6-15 

25.99 

23.05 

25.78 

2B.26 

25.  22 

23.65 

27.29 

6-22 

23.79 

23.80 

25.26 

25.01 

27.31 

24.38 

25.46 

6-29 

24.08 

23.60 

24.  64 

23.29 

19.60 

21.16 

24.16 

7-  6 

29.35 

29.23 

30.25 

28.76 

29.  68 

25.48 

27.62 

7-14 

29.84 

30.55 

30.85 

29 . 44 • 

29.57 

26.42 

30.01 

7-20 

25.82 

25.43 

26.58 

26.94 

28.18 

24.  34 

24.84 

7-28 

19.79 

17.35 

22.69 

18.26 

19.81 

16.71 

19.84 

8-  3 

17.73 

17.52 

17.63 

17.87 

16.41 

14.33 

18.90 

8-10 

15.60 

10.75 

15.74 

15.86 

13.51 

11.46 

15.22 

8-17 

20.83 

22.33 

23.  66 

21,07 

23.79 

17.85 

22,81 

8-24 

19.37 

17.09 

15.57 

18.07 

20.25 

14.82 

19.38 

9-  1 

17.38 

15.  29 

16.55 

16.97 

19.06 

11.93 

17  .57 

9-  7 

18.86 

16.65 

16.87 

16.89 

15.33 

13.23 

17.35 

9-14 

27.47 

25.  61 

26.06 

19.14 

25.40 

22.95 

26.37 

Av. 

24.63 

24.02 

25.18 

24.08 

25.19 

21.60 

24.39 
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Table  one  one  the  previous  page  shows  the  average  moisture 
content  of  the  surface  soils  of  the  different  plots  of  series  1, 
during  the  entire  grov/ing  season,   or  from  March  the  24th.  to 
September  the  14th.  1905. 

It  will  readily  be  seen  that  some  of  the  plots  retained  on 
the  average  a  much  greater  amount  of  mioisture  than  did  other  plots. 
As  was  stated  in  the  beginning  these  plots  received  different  amounts 
of  organic  m.atter  and  for  convenience  in  making  comparisons  at  this 
time  the  kind  and  amounts  of  treatment  applied  will  again  be  given. 


Plot  Treatment  applied  Time  of  plowing 

9A  None  Fall 

8B  10  Tons  of  Manure,  fall  previous.  " 

8A  20     "  "  "  "  " 

7B  None  " 

7A  10  Tons  of  Manure  as  top  dressing 

early  in  April  " 

6B  Clover  turned  under  April  1st.  April  1st. 

6A  Clover  turned  under  May  12th.  May  12th. 


Thus  v/e  find  that  plot  SA,  or  the  plot  receiving  20  tons  of 
manure  retained  on  the  average  25,18  per  cent  of  moisture,  v/hile  7B, 
for  example  which  received  no  treatment  retained  only  24.08  per  cent, 
a  difference  of  1.10  per  cent  in  favor  of  the  plot  containing  the 
greater  amount  of  organic  matter. 

It  will  be  noticed  that  plot  7A,   or  the  plot  having  received 
10  tons  of  well  rotted  manure  early  in  April  as  a  top  dressing  retain- 
ed a  somev/hat  greater  amount  of  m.oisture  than  did  8A  or  25.19^  a  dif- 
ference in  favor  of  7A  over  7B  of  1.11  per  cent. 

Comparing  plots  6A  and  6B  we  find  that  6B  retained  a  much 
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greater  amount  of  moisture  than  did  6A  or  a  difference  of  almost  3 
I'per  cent.       This  difference  hov/ever,   is  not  entirely,  due  to  the 
amount  of  organic  matter  present  in  the  soil,  but  to  the  condition  of 
the  organic  matter  present.       As  was  stated  above  the  clover  on  plot 
6A  v/as  turned  under  as  late  as  May  12th.  ,  and  by  this  time  had  taken 
considerable  moisture  from  the  soil,  and  when  plowed  under  so  late  in 
the  season  grown  clover  tends  to  dry  the  soil,   for  the  tim.e  does  not 
allow  for  sufficient  decomposition  to  take  place  and  as  a  result  the 
soil  is  held  apart,  which  causes  it  to  dry  ou.t  m.uch  m.ore  rapidly  than 
it  would  if  the  clover  was  turned  under  earlier  in  the  season.  The 
•;cLif f erence  can  be  seen  by  comparing  plot  6A  with  6  B,  or  the  plot  on 
v/hich  the  clover  was  plowed  under  as  early  as  April  1st. 

Attention  is  called  to  the  difference  in  Moisture  content  of 
the  different  plots  on  the  following  dates;-May  11th.,  June  1st., 
July  6th.  and  14th.,  and  August  the  17th. 


14 

TABLE 

:  2.  AV. 

MOISTURE 

CONTENT 

SUB- SURFACE 

;  SOIL. 

Ser  ie 

s  1 . 

May  12 

Date 

9A. 

8B. 

8A. 

7B. 

7A. 

6A. 

6B. 

3-24 

28.38 

30.93 

28.27 

30.30 

30.  30 

22.99 

22.99 

3-30 

28.05 

29.51 

26.84 

28.54 

28.54 

32.08 

32.08 

4-  6 

29.35 

27.36 

27.81 

28.17 

28.17 

27.46 

27.46 

4-13 

24.92 

24.23 

20.41 

27.5  6 

25.59 

25.24 

24.90 

4r20 

28.29 

28.20 

29.10 

30.83 

29.78 

26.67 

30.17 

4-27 

29.04 

29.37 

30.37 

29.94 

30.14 

31.66 

30.22 

5-  4 

23.84 

27.53 

27.22 

27.89 

27.  22 

25.98 

25.77 

5-11 

26.54 

27.52 

28.06 

28.22 

30 . 08 

28.29 

28.02 

5-18 

26.61 

28.31 

27.10 

29.  20 

27.99 

28.00 

29.21 

5-25 

26.59 

26.12 

27.25 

26.  64 

26.96 

26.14 

25.45 

6-  1 

26.31 

28.26 

27.13 

28.91 

28.44 

28.73 

27.52 

6-  8 

23.65 

25  .93 

26.85 

25.  67 

27.98 

28.21 

27.66 

6-15 

26.76 

27.85 

28 . 08 

29.52 

28.09 

30.28 

27.24 

6-22 

24.34 

24.57 

25.86 

26.27 

27.14 

28.18 

27.44 

6-29 

24.14 

25.28 

25.65 

25.98 

24.50 

22.79 

25 . 20 

7-  6 

26.19 

25.55 

25.46 

26.  67 

26.70 

23.36 

27.80 

7-14 

28.82 

29.40 

29.02 

29.78 

28.06 

28.15 

29.14 

7-20 

24.47 

25.85 

25.19 

24.  61 

25.  70 

25.48 

23.40 

7-28 

22.62 

21 . 32 

21.86 

21.87 

22.81 

23.  31 

21.01 

8-  3 

20.16 

12.43 

20.28 

22.27 

20.42 

19.81 

21.46 

8-10 

18.27 

14.34 

17.95 

18.17 

15.25 

17.05 

17.55 

8t17 

18.89 

18.08 

19.01 

18.35 

18.47 

18.06 

17.31 

8-24 

18.09 

18.08 

18.13 

18.96 

19.00 

19.18 

17.62 

9-  1 

17.99 

16.15 

17.22 

18.88 

18.60 

16.24 

17.63 

9-  7 

17.41 

17.09 

15.44 

17.81 

15.93 

19.97 

15.  67 

9-14 

23.78 

21.06 

20.35 

20.62 

20.  64 

20.60 

20.82 

Av. 

24.44 

24.45 

24 . 50 

25.44 

25.13 

24.  69 

24.71 

15 

Table  2  shows  the  average  moisture  corster. t  of  the  sub-sur- 
face soil  of  the  different  plots  of  Series  1. 

At  first  it  would  seem  that  the  addition  of  organic  matter 
to  the  surface  soil  had  no  influence  on  the  moisture  content  of  the 
sub-surface  soil,  but  if  we  compare  plots  8A  and  7B  we  find  that  plot 
8A  or  plot  whose  surface  soil  contains  a  greater  amount  of  organic 
matter,  retained  a  smaller  amount  of  v/ater  than  did  the  plot  re- 
ceiving no  treatment,   from  which  we  are  able  to  infer  that  the  addi- 
tion of  organic  matter  to  the  surface  soil  enables  it  to  draw  on  the 
supply  of  moisture  held  in  the  sub-surface  soil. 


TABLE 

3.  AV. 

16"^  ~ 
MOISTURE  CONTENT 
Series  1. 

SUB-SOIL. 

Date 
3-24 

9A. 

21.85 

8B. 

23.94 

8A. 

23.07 

7B. 
23.02 

7A. 

23.02 

6A. 

17.47 

6B. 

17.47 

3-30 

23.47 

24.72 

25.34 

21 .  30 

21.30 

19.40 

19.40 

4-  6 

24.52 

27.17 

26.29 

26.05 

26.05 

20.56 

20.56 

4-rl3 

21.20 

22.93 

19.05 

18.17 

26.22 

17.66 

21.25 

4-20 

21.67 

21.75 

22.39 

21.56 

21.36 

19.17 

17.58 

4-27 

24.74 

26.09 

23.07 

25 . 58 

26.15 

26.00 

18.26 

5-  4 

24.19 

24.27 

23.95 

22.33 

23.88 

18.11 

19.90 

5-11 

23.03 

22.96 

24.99 

23.37 

24.88 

24.05 

19.55 

5-18 

24.99 

25.84 

23.53 

20.36 

25.44 

19.78 

26.65 

5-25 

22.33 

26.15 

25.78 

25.24 

23.86 

19.91 

19.03 

6-  1 

23.60 

25.61 

24.89 

25.99 

25.03 

21.09 

19.23 

6-  8 

25.08 

25.98 

24.99 

24.65 

25.66 

23.18 

20.51 

6-15 

23.57 

25.25 

25.36 

26.08 

24.68 

23.16 

18.17 

6-22 

23.17 

24.00 

24.44 

22.36 

25.27 

23.96 

22.04 

6-29 

22.74 

20.98 

24.29 

22.15 

20.41 

17.80 

22.83 

7-  6 

22.77 

22,04 

23.95 

23.31 

23.42 

20.27 

24.39 

7-14 

25.62 

24.57 

25.74 

26.07 

22.64 

24.94 

25.19 

7-20 

24.12 

24.84 

24 . 34 

24.79 

24.49 

23.43 

22.78 

7-23 

22.76 

23.18 

23.68 

23.81 

23.22 

20.36 

21.  69 

8-  3 

22.87 

22.87 

23.59 

23.32 

20.62 

18.66 

23.15 

8-10 

20.11 

15.79 

25.80 

20.78 

18.20 

18.72 

23.08 

8-17 

20.36 

18.79 

19.42 

19.39 

17.41 

17.12 

20.30 

8-24 

20.09 

20.61 

18.79 

18.96 

19.99 

18.06 

18.32 

9-  1 

18.90 

17.90 

17.86 

18,70 

16.50 

15.46 

27.53 

9-  7 

18.45 

17.54 

17.97 

19 . 31 

17.16 

19.13 

17.79 

9-24 

19.78 

19.07 

20.04 

18.91 

17.03 

17.84 

19.42 

Iav. 

22.53 

22.87 

23.21 

22.52 

22.45 

20.20 

20.96 
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Table  3  on  the  previous  page  gives  the  average  moisture 
content  of  the  sub-soil  of  the  different  plots  of  Series  1. 

The  one  thing  to  be  noticed  in  this  table  is  the  low  av 
moisture  content  of  Plot  6A  compared  with  the  various  other  plot 
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TABLE  4.  A^'- 

.  MOISTURE 

CONTENT.  SeriG 

s  2. 

Surface 

Surface 

Sub- surface 

Sub-surface 

Subsoil 

Subsoil 

Date . 

3A.E.N. 

3A.E.S. 

3A.E.N. 

3A . E . S . 

3A.E.N. 

3A . E .  S . 

6-26 

20.05 

19.49 

23.21 

23.02 

21.62 

22.56 

7-22 

20.09 

21.19 

22.08 

21 . 51 

21.96 

19.63 

8-21 

18.24 

19.04 

17.63 

15.64 

20.68 

19.23 

9-20 

22.44 

24.95 

19.40 

21.25 

22.11 

23,01 

Av. 

20.20 

21.12 

20.58 

20.35 

21.59 

21.14 

Surface 

Surface 

Sub- surf ace 

Sub-surface 

Subsoil 

Subsoil 

Date 

4A.E.N. 

4A . E . S . 

4A.E.N. 

4A.E.S. 

4A.E.N. 

4A.E.S. 

6-26 

21.19 

21.06 

25.11 

24.17 

22.87 

22.75 

7-22 

20.48 

21.08 

22.56 

23.12 

22.09 

23.14 

8-21 

20.77 

22.28 

18.67 

21.92 

20.03 

18.19 

9-20 

25.52 

24.70 

25.45 

21.03 

20.95 

19.97 

Av. 

21.99 

22.28 

22.94 

22.56 

21.48 

21.01 
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On  the  previous  page  is  shov/n  the  average  moisture  content 

I  of  the  surface,  sub-surface,  and  subsoil  of  Series  2. 

» 

t  As  before  stated  on  page  3,   tv/o  of  the  plots  of  this  series 

(3A.E.N.  and  3A.E.S.)  had  been  cropped  in  corn  for  29  consecutive 

'years,  and  that  the  other  tv/o  plots  (4A.E.N.  and  4A.E.S.)  had  had  a 
rotation  of  corn  and  oa-ts  fro  29  years,  but  that  two  of  these  plots 

I (3A.E.S.  and  4A.E.S.)  had  received  liberal  applications  of  barn  yard 
manure  the  last  two  years. 

By  refering  however, to  page  25  the  exact  per  cent  of  organic: 
matter  can  be  found. 

By  comparing  plots  3A.E.N.  and  3A.E.S.  we  find  that  the  sur- 

iface  soil  of  3A.E.S.   contains  about  one  per  cent  more  moisture  than 
the  surface  soil  of  3A.E.N.,  but  that  the  sub-surface  and  subsoil  of 
3A.E.N.,  which  contains  practically  the  same  amount  of  organic  matter 
as  does  the  sub-surface  and  subsoil  of  3A.E.S.,   contains  about  one 
per  cent  more  moisture  than  that  of  3A.E.S.,   shov;ing  beyond  a  doubt 

j that  while  the  addition  of  organic  matter  to  a  surface  soil  causes  it, 

I  to  hold  a  greater  amount  of  water,  it  also  causes  it  to  draw  upon  the- 
supply  retained  in  the  sub-surface  and  subsoil.  ' 

The  surface  soil  of  4A.E.S.  retained  .29  per  cent  more 
moisture  than  did  4A.E.N. ,  but  the  sub-surface  and  subsoil  of  4A.E.N, 
retained  about      of  one  per  cent  more  than  did  4A.E.S.   farther  sub- 
stantiating the  argument  given  in  favor  of  adding  organic  matter  to 
our  surface  soils  in  order  that  they  will  retain  a  greater  amount  of 
water,  and  when  in  need  of  moisture  v/ill  be  able  to  draw  upon  the 
supply  held  in  the  sub-surface  and  subsoil. 
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TABLE  5.  A'^  MOISTURE  CONTENT.   Series  3. 

Surface      Surface     Sub-surface     Sub-sui'f ace     Subsoil  Subsoil 
Brown  Gray  Brown  Gray  Brown  Gray 

Date  Silt  Loara  Silt  Loam    Silt  Loam        Silt  Loam    Silt  Loam  Silt  Loam' 


5-  2 

26.93 

23.17 

23.45 

21.82 

25.88 

18.33 

5-  9 

26.74 

.  23.91 

25.90 

20.19 

27.05 

23.43 

5-15 

26.19 

26.08 

21.92 

23.54 

24.98 

23.63 

5-22 

26.95 

21.75 

22.97 

20.37 

24.10 

17.85 

5-29 

26.  69 

24.28 

23.30 

20.97 

22.12 

21.00 

6-  6 

24.38 

19.55 

23.24 

20.03 

24.53 

18.45 

6-13 

27.39 

23.16 

23.98 

19.66 

20.85 

19.70 

6-21 

22.85 

20.33 

22.40 

20.79 

25.73 

21,45 

6-27 

25.22 

19.42 

21.91 

19.87 

23.71 

15.86 

7-  4 

22.25 

13.40 

20.41 

17.82 

19.86 

16.50 

7-13 

26.87 

13.83 

25.06 

21 . 37 

20.74 

19.01 

7-19 

22.82 

16.55 

22.68 

20.02 

23.60 

20.04 

7-25 

24.51 

13.54 

23.96 

17.83 

23.61 

19.40 

8-  1 

17.61 

11.90 

19.51 

16.63 

18.72 

19.70 

8-  8 

11.32 

11.23 

17.31 

15.73 

24.01 

19.50 

8-16 

11.60 

10.58 

13.  54 

14.06 

23.15 

21.54 

8-22 

13.08 

10.99 

15.94 

14.45 

25.74 

18.85 

8-29 

9.47 

9.12 

15.66 

13.98 

17.11 

17.63 

9-  5 

14.76 

12.54 

10.82 

15.31 

22.73 

16.88 

9-14 

17.94 

16.04 

12.52 

16.06 

15.42 

16.07 

Av. 

21.23 

17.36 

20.47 

18.57 

23.17 

1G.24 
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On  page  20  is  given  the  average  moisture  content  of  the  sur- 
face,  sub-surface  and  subsoil  of  the  brov/n  silt  loam  and  the  gray 
silt  loam  of  Series  3. 

Although  no  additional  organic  matter  was  added  to  these 
soils,  yet  the  surface,   sub-surface  and  subsoil  of  the  brov/n  silt 
loam  contained  a  much  greater  amount  than  did  the  surf ace , sub-surf ace 
and  subsoil  of  the  gray  silt  loam,  and  for  convenience  in  comparison 
a  table  showing  the  per  cent  and  the  amount  of  organic  matter  in 
these  two  soils  will  be  given  at  this  time. 

Tons  of 
Organic  Matter. 

0-  7  inches.  43.12 

7-19       "  42.63 

19-40  44.46 

0-  7       "  20.72 

7-19       "  20.05 

19-40     "  32.04 

Comparing  the  average  moisture  content  of  the  surface  soil 

of  the  brown  silt  loam  with  that  of  the  gray  silt  loam  v/e  find  that 

the  brown  silt  loam  retained  21.23  per  cent  of  moisture  while  the 

gray  silt  loam  retained  only  17.36  per  cent.  A  difference  of  3.87 

per  cent  in  favor  of  the  soil  containing  the  greater  amount  of 

organic  matter. 

The  sub-surface  and  subsoil  of  the  brown  silt  loam  also  re- 
tained a  much  greater  amount  of  water  than  did  the  sub-surface  and 
subsoil  of  the  gray  silt  loam. 

The  average  moisture  content  of  the  brown  silt  loam  would 
however,  have  been  considerably  higher  if  it  had  not  been  for  the 
fact  that  this  plot  produced  about  twice  the  amount  of  dry  matter 


Soil 


Brown  Silt  Loam 


Gray  Silt  Loam 


Per  cent  of 
Organic  Matter. 

Surface=  3.89^ 

Sub-surface=  2.09 

Subsoil=  1.21 

Surface=  1.85 

Sub-surf ace=  .98 

Subsoil=  .87 
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that  the  other  plot  produced,  and  since  it  requires  approximately  300 
tons  of  v.'ater  to  produce  one  ton  of  dry  matter  the  additional  yield 
of  about  20  bu.  of  corn  and  -g-  ton  of  fodder  that  v/as  obtained  on  the 
brown  silt  loam  would  have  required  between  300  and  350  tons  of  water 
to  produce  it.        This  additional  amount  of  water  that  was  stored  and 
retained  by  the  brown  silt  loam  v/as  sufficient  to  carry  the  crop 
safely  through  the  dryer  part  of  the  season  without  being  injured, 
while  the  crop  on  the  gray  silt  loam  fired  badly  and  was  injured  to 
such  an  extent  that  the  crop  produced  was  only  about      as  great  as 
that  on  the  brown  silt  loam.. 
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TABLE  6.A^.\M0I 

STIJFE  and 

PEK  CENT 

and'  TOHS 

ORGANIC  MATTEL 

Average  Moisture 
Content 

Per  cent 

of 

Tons 

of 

Plot 

Kind  of  Soil 

Mar .23- 

Sept .14 

Organic  Matter 

Organic 

Matter 

Brown  Silt 

0-  7= 

24.63 

4.20 

0-  7= 

47.04 

9A. 

Loam 

7-  18= 

24.44 

3 . 53 

7-  19= 

72.01 

20-40= 

22.53 

1.10 

19-40= 

A  rs  AO 

0-  7= 

24.02 

4.58 

0-  7= 

51.29 

8B. 

It 

7-  18= 

24.46 

3.58 

7-  19= 

73.03 

20-40= 

22.87 

1.28 

19-40= 

/ 1  r\A 
^  1  .  U4- 

0-  7= 

25  .18 

4.49 

0-  7= 

50.28 

8A. 

tt 

7-  18= 

24.50 

3.48 

7-  19= 

70.99 

20-40= 

23.21 

1.33 

19-40= 

0-  7= 

24.08 

4.08 

0-  7= 

45.69 

7B. 

tt 

7-  18= 

25.44 

3 . 51 

7-  19= 

71.60 

20-40= 

22.52 

1.15 

19-40= 

AO  OR 

0-  7= 

25.19 

4.41 

0-  7= 

49.39 

7A. 

tt 

7-  18= 

25.13 

3.  58 

7-  19= 

73.03 

20-40- 

22  .45 

1.48 

19-40= 

0-  7= 

21.60 

4.  64 

0-  7= 

51.96 

5A. 

It 

7-  18= 

24.69 

3.87 

7-  19= 

78.99 

20-40= 

20.20 

1 . 87 

19-40= 

DO  ,  1  c> 

0-  7= 

24.39 

4.69 

0-  7= 

52.47 

6B. 

It 

7-.  18= 

24.71 

4.71 

7-  19= 

96.08 

20-40= 

20.96 

1 . 68 

19-40= 

61 . 74 
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On  the  previous  page  is  given  a  table  which  shov/s  the 
average  moisture  content  of  the  surface,  sub-surface  and  subsoil,  the 
per  cent  of  organic  matter  ana  the  tons  of  organic  matter  per  acre  of 
the  different  plots  of  Series  1. 

It  might  be  v/ell,  however,   to  add  that  in  determining  the 
number  of  tons  of  organic  matter  that  7  inches  of  soil  were  taken  in 
case  of  the  surface  soil,  12  inches  in  case  of  the  sub-surface  and 
21  inches  in  case  of  the  subsoil. 

One  acre  inch  of  the  surface  soil  being  taken  to  weigh 
320000  pounds;   one  acre  inch  of  the  sub-surface  soil  as  weighing  340- 
000  pounds  and  an  acre  inch  of  the  subsoil  as  weighing  350000  pounds. 

This  difference  in  weight  is  due  to  the  difference  in  the  apparent 
specific  gravity  of  the  surface,  sub-surface  and  subsoil. 
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TABLE  7 .AV. MOISTURE,  PER  CENT  and  TONS  ORGANIC  MATTER. 

Series  2. 

Average  Moisture  Per  cent  of  Tons  of 
Content 

Plot      Kind  of  Soil      5-20  to  9-20      Organic  Matter  Organic  Matter 

Brown  Silt        0-     7=  20.20  3.17  0-     7=  35.5 

3A.E.N.          Loam              7-  18=  20.58  2.74  7-  19=  50.89 

20-40=  21.59  1.03  19-40=37.85 

0-     7=  21.16  3.55  0-     7=  39.87 

3A.E.S.             "                  7-  18=  20.35  3.08  7-  19=  62.83 

20-40=  21.14  1.10  19-40=  40.42 

0-     7=  21.99  3.89  0-     7=  43.56 

4A.E.N.             "                  7-  18=  22.94  3.46  7-  19=  70.58 

20-40=  21.48  1.06  19-40=  36.95 

0-     7=  22.44  4.29  0-     7=  48.04 

4A.E.S.             »'                  7-  18=  22.56  4.17  .7-  19=  85.06 

20-40=  21.01  1.72  19-40=  63.21 


Series  3. 

Gray  Silt        0-     7=  17.36  1.85  0-     7=  20.72 

1,  Loam  7-  18=  18.02  .983  7-  19=  20.05 

20-40=  19.18  .872  19-40=  32.04 

0-     7=  21.23  3.85  0-     7=  43.12 

2.  "  7-  18=  20.47  2.09  7-  19=  42.63 

20-40=  22.77  1.21  19-40=  44.46 
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On  the  previous  page  is  given  a  table  showing  the  average 
moisture  content;  per  cent  of  organic  mattei-,  and  tons  of  organic 
matter  for  the  surface,  sub-surface  and  subsoil  of  the  different 
plots  of  Series  2  and  3. 

By  comparing  plots  3A.E.M.   and  3A.E.S.  v;e  find  that  plot 
3A.E.N.   contains  3.17  'per  cent  of  organic  mattei-  and  retained  on  the 
average  20.20  per  cent  of  moisture,  while  3A.E.S.  which  had  .39  per 
cent  more  organic  matter  or  3.56  per  cent  retained  21,16  per  cent, 
or  a  difference  in  favor  of  3A.E.S.  of  .96  per  cent. 

Plot  4A.E.y.  which  has  3.89  per  cent  of  organic  matter  re- 
tained 21. S9  per  cent  of  moisture,  while  plot  4A.E.S.  which  has  4.29 
per  cent  of  organic  matter  retained  22.44  per  cent  of  moisture  or 
2.24  per  cent  more';  than  plot  SA.P'.N.  v;hich  contained  1,12  per  cent 
less  of  organic  matter. 

In  series  3,   or  where  the  difference  in  the  am.ount  of 
organic  matter  is  e^^-en  more  pronounced  or  a  difference  of  2. per  cent, 
we  find  a  difference  in  the  amount  of  m.oisture  retained  of  almost  4 
per  cent  in  favor  of  the  soil  having  the  greatei*  amount  of  organic 
matter. 


TABLE  8.   SHOV/IMO  AMOUNTS  of  RAINFALL  PER  WEEK. 
Date  Amount  of  Rainfall . 


March  23-30 

.58 

inches 

April  1-6 

.10 

n 

April  6-13 

.12 

H 

April  13-20 

1.38 

tl 

April  20-27 

1.02 

» 

April  2 7 -May  4 

1,09 

ff 

May  4-11 

.47 

tt 

May  11-18 

1.33 

tl 

May  18-25 

.52 

fl 

May  25-June  1 

1.16 

tl 

June  1-8 

.08 

It 

June  8-15 

1 .10 

It 

June  15-22 

.06 

tt 

June  22-29 

June  29 -July  6 

3.79 

tl 

July  6-13 

1,96 

tl 

July  13-20 

.83 

It 

July  20-27 

.11 

It 

August  -3 

.09 

If 

August  3-10 

August  10-17 

1,81 

If 

August  17-24 

.33 

II 

August  24-Sept.l 

September  1-7 

.83 

tl 

September  7-14 

1.73 

Total= 

20.49 

11 
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TABLE  9.   SHO^.''^ING  A^^MOISTlIRK ,  PER  CENT  ORGANIC  MATTER  and  YIELD. 

Series  1. 

Average  Moisture  Per  cent  of  Bu.   of  Tons  of 


Content  Organic  Matter  Corn  Fodder 

Plot  Surface  Soil  Surface  Soil  Per  acre  Per  acre 

9A.  24.63  4.20  55.5  1.4 

8B.  24.02  4.58  51.3  1.5 

8A.  25.18  4.49  49.7  1.3  # 

7B.  24.08  4.08  53.7  1.4 

7A.  25.19  4.41  54.3  1.4 

6B.  24.39  4.59  60.2  1.6 

6A.  21.60  4.64  47.  1.5 
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Table  9.   on  the  previous  page  shows  the  average  moisture 
content,  per  cent  of  organic  matter  and  yield  of  the  various  plots 
of  Series  1, 

Comparing  the  yields  of  plots  6B.  and  6A.  v/e  find  that  6B. 
produced  13.2  bu.  of  corn  and  200  pounds  of  fodder  more  than  plot  6A. 

#  The  yield  of  plot  8A.   is  undoubtedly  incorrect,  as  the  notes 
and  observations  taken  of  the  different  plots  each  v;eek  during  the 
entire  grov/ing  season,   shov/  that  plot  8A.  not  only  gave  the  largest 
growth  of  stalks,  but  the  indicated  yield  v/as  placed  above  that  of 
all  the  other  plots. 


Plot 


3A.E.N. 


3A . E . S . 


4A.E.N 


4A.E. S. 
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TABLE  10.   SHOWING  AV. MOISTURE,  PER  CENT  ORGANIC  MATTER  and  YIELD 

Series  2. 


Average  Moisture  Per  cent  of  Bu.  of 

Content  Organic  Matter  Corn 

Surface  Soil  Surface  Soil  Per  acre 


20.20 


21.16 


21.99 


22.44 


.17 


3.56 


3.89 


4.29 


27. 


36. 


52. 


49.8 


Tons  of 
Fodder 
Per  acre 


1.06 


1.11 


1.28 


1.26 


Brovm  Silt 
Loam 


21 . 23 


Series  3 


3.85 


Gray  Silt  17.36 


1.85 


Est .40 


Est ,20 


1.3 


.7 
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Table  10.   on  the  previous  page  shov/s  the  average  moisture, 
!per  cent  of  organic  matter  and  the  yield  of  crop  of  the  various  plots 
of  Series  1,   and  Series  2. 

The  difference  in  yield  of  plots  3A.E.M.  and  3A.E.S.  is  very 
striking,  yet  the  reason  why  plot  4A.E.N.   should  give  a  somewhat 
greater  yield  than  plot  4A.E.S.   cannot  be  accounted  for. 

The  yields  of  the  plots  of  Series  3  are  only  estimated,  yet 
must  say  that  the  estimate  is  very  conservative,  and  if  the  exact 
yields  could  have  been  obtained  the  variation  would  most  probably 
have  been  much  greater  than  that  recorded  on  the  previous  page. 
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Summary  of  Experiment. 

1.  Surface  soils  to  which  liberal  amounts  of  organic 
matter  have  been  added,  not  only  retain  more  moisture,  than 
soil  to  which  no  organic  matter  has  been  added,  but  have 
power  to  draw  moisture  from  the  sub-surface  and  subsoil. 

2.  Soils  containing  a  large  amount  of  organic  matter  not 
only  retain  more  moisture ,  but  give  it  up  more  slowly  in  the 
time  of  drought  than  do  soils  lacking  in  organic  matter, 

3.  Soils  low  in  organic  matter  dry  out  more  rapidly  than 
soils  having  a  larger  amount  of  organic  matter. 

4.  Soils  low  in  organic  matter  have  become  lighter  colored 

5.  Soils  which  have  been  cropped  continuously  in  corn,  or 
corn  and  oats  for  a  number  of  years  have  materially  decrease^ 
in  organic  matter  content,  and  have  become  less  retentive  of 
moisture . 

6.  Soils  v/hich  have  been  cropped  in  corn  continuously  for 
a  number  of  years  until  the  organic  matter  content  has 
materially  decreased  not  only  retain  less  moisture,  but  dry 
out  more  rapidly  than  soils  to  which  organic  matter  has  been 
added,   or  soil  containing  a  greater  amount  of  organic 
matter . 

7.  The  organic  matter  content  of  soils  may  be  increased  by 
the  growing  of  clover  crops,  by  the  addition  of  barn-yard 
manures,  and  by  the  growing  and  plowing  under  of  clovers  and 
other  green  crops. 

8.  Soils  rich  in  organic  matter  withstand  the  evil  effects 
of  drought  far  better  than  soils  deficient  in  organic 
matter. 
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BIBLIOGRAPHY  of  v/ork  done  on  Subjects  related  to,-  "The 
Relation  of  Moisture  to  the  Organic  Matter  Content  of  Soils'.' 

The  Composition  of  Native  and  Cultivated  Soils,  and  the 
effect  of  continuous  Cultivation  upon  their  Fertility. -- 
H. Snyder . 

Minn.  Bui.  No,  30,  Dec,  1893  p.p.  163-191. 

Soils  that  have  been  cropped  until  the  organic  matter  has 
materially  decreased  retain  less  water  and  dry  out  more  readily  than 
when  there  is  a  larger  amount  of  organic  m.atter  present  in  the  soil. 

Humus  as  a  Factor  of  Soil  Fertility . --H. Snyder . 

Minn.  Sta.-  Bui.  No. 41,  p.p.  12-31. 

A  Bui.,  a  part  of  which  treats  of  the  subject.-  "Humus 
and  the  v/ater  supply  of  Crops",  from  which  the  following  results  are 
obtained. 

New  Soil  Cultivated  Old  Soil  Cultivated 

2  years.  22  years. 

Humus  3.75  2.50 

Water  16.48  12.14 

"Humus  and  Soil  Fertility",-  H.Snyder. 
(Ann.  Agron.,   22   (1896)  No. 12     p . p . 531-644 ) ,  Taken  from  the  U.S. 
Agricultural  yearbook  1895  p. 131,  by  Marcelle. 

In  the  above  report  the  writer  dwells  on  the  subject,- 
"Humus  and  the  Water  Supply  of  Crops'.* 

Soils  rich  in  organic  matter  not  only  absorbs  more  moisture, 
but  holds  it  more  tenaciously  in  tim.e  of  drought  than  a  soil  poor  in 
organic  matter. 

A  soil  which  by  long  cultivation  has  lost  ^  of  its  organic 
matter  shows  a  loss  of  10-25  per  cent  of  itr  water  holding  power. 
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"Effect  of  the  Rotation  of  Crops  upon  the  Humus  Content  and 
the  Fertility  of  Soils"--  H.Snyder. 
Minn.  Bui.  No. 53. 

Author  states  that  a  loss  of  organic  matter  from  the  soil 
causes  it  to  become  lighter  colored,  and  reduces  its  power  to  hold 
water . 

"Humus  and  Soil  Fertility"-  H.Snyder. 

(Proc.   Soc.  Prom.  Agr.  Sci,  1901,  p.p.   62-65).  E.S.  R.14. 

p.  21. 

The  value  of  humus  or  organic  matter  for  conserving  moisture 
is  discussed,  and  data  for  the  determination  of  moisture  at  dif- 
ferent dates  on  soil  containing  different  amounts  of  humus  are  re- 
ported. 

These  reports  show  that  plots  which  contained  a  large  per 
cent  of  humus  and  on  which  crops  had  been  rotated  showed  a  higher 
per  cent  of  water,   than  the  plots  which  had  been  under  continuous 
cultivation  and  which  had  a  low  per  cent  of  humus. 
"North  Dakota  Soils" 
North  Dakota  Bui.  No. 24. 

Author  gives  a  good  description  of  the  organic  matter  of 
soils,-  how  it  can  be  maintained  or  destroyed,  and  of  its  value  to 
a  soil. 

"The  Absorptive  power  of  the  Humus  of  Soils",-  M.Lachand. 

Bui.   Soc.   Chira.  Paris,   Ser.3,  16-16  (1896),  No. 18-19. 

p.p.  1108-1110. 
"Humus  in  Soils" 

Ontario  Agr. Col.   and  Exp.   Sta.  Farm  Rpt.  1902  p.p.  52-53 

Diffusion  of  Water  in  Humus  Soils" — E.Blanck. 


35 

Land,  Ver.   Sta.,   58   (1903),  Mo.  1-2,  p.p.145-160. 
F.S.R.  Vol.  14. 

Physical  Improvement  of  Soils, - 

{Vfith  Special  Reference  to  the  Value  of  Organic  Matter.) 
J.G.Mosier.     University  of  111.  Agricultural  Exp.  Sta., 
Circular  No. 82.     p.p.  9-10. 
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